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contact pin type surface roughness measuring instrument, the depth of field microscope and X 'Pert Powder respectively on

blade surface residual stress test analysis system, the blade film hole roughness and orifice morphology and blade surface

residual stress were analyzed. The blade surface roughness decreased from 3.08 um to 0.19 um, the edge burrs of the blade film

holes were basically removed, and there were signs of inverted circle. After grinding, the blade lattice became more compact,

and the residual tensile stress changed from 324.7 MPa to 132.8 MPa. The application of magnetic grinding can effectively

reduce the surface roughness of the blade, remove the edge burr of the blade film hole. The edge of the blade film hole can be

processed in an inverted circle, and the surface quality of the femtosecond laser blade film hole can be improved. At the same

time, the residual tensile stress of the blade can be converted into residual compressive stress, making the lattice arrangement of

the blade closer. It can improve the strength and wear resistance of blade without introducing new defects and increase the

service life of blade.
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n/(r-min ") d/mm I/mm Ra/pm
1 400 4.5 0.5 5 0.29
2 400 4.5 0.3 5 0.30
3 400 4.5 1.0 5 0.60
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7 800 4.5 0.5 5 0.21
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19 800 5.0 0.5 5 0.32
20 800 6.0 0.5 5 0.18

T PRUE A 28 W 265 1) DL ROR 0 al) X i A
B W] BEEHC B L R G AR S vy SR T
Fits B AT AR SC 04T, DR 4 4> 78 d ok e ThT R A 32
RSEMARERE , A as RANE 6 Fs .

[ SR R A Ay 22 I 28 4005 R B AR, G
ER/NEEET 1, WME RO, iUk AL
5 S e ) A AR DGR Ry, SRR R A
Bl 6 il LI, mEAeis . DRI ) | REH R L
LBt BLAR 5 M R SRR B 22 18] 0 W A f o]



w52k 2

S, A WGBTS b 2 R g

.71 -

R=0.915 96

Output

0.20 0.25 0.30
Target
a WAL n
0.60 q
R=0.952 64 - O

050

040 1

Output

030 1

0.40
Target
c Wt HZd

Output

0.60

- R=0.977 16

0.50

0.40

0.30 1

0.20

0.40
Target

b BEEEHA] ¢

0.60

0.80

040

0.20
0.20

0.40 0.60

Target
d BEEHREE

Bl 6 & AL f 5 R RS BE A AR G2 A
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Fig.9 Surface topography of blade before and after machining: a) before processing; b) after processing
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Fig.11 Surface topography of blade hole profile: a) micropore 1#; b) micropore 2#; c) micropore 3#; d) micropore 4#
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El Atom Net Mass/ Normalized Atom/ Al?s.error
* number value % mass /% % (3 sigma)/%
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Fig.18 Element content in EDS before and after machining a) before processing; b) after processing
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